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A  SHOltf 

ACCOUNT 

1 5 1  /  >/  i-  .  O  F  A 

c  o  u  r  |  E 

O  F 

Natural  &  Experimental 

PHILOSOPHY. 


In  which  will  be  exhibited 

The  EXPERIMEN  TS  neceffary  for  the 

Explanation  of 


Natural  Philosophy 
in  general,  or  the  Properties 
of  Matter,  and  the  Laws  by 
which  it  a£ts. 

M  e  ch  an  i  cs. 

A  3  t  r  o  n  o  m  y,  or  the  Phe¬ 
nomena  arifing  from  the  Mo¬ 
tion  of  the  Heavenly  Bodies. 

Geography,  and  the  Ufe 
of  the  Globes,  &c. 


Hydrostatics,  or  the 
Nature  atKrEjfwTOf  Fluiifscx- 
plain’d. 

Pneumatics,  explaining 
the  furprizing  Properties  of  the 
Air,  which  depend  upon  its 
PrefTure  and  Elafticity,  its  Ra¬ 
refaction,  Condenfation,  &c. 

Optics,  or  the  Science  of 
Vifion. 


By  J.  A  R  D  E  N, 

\ Teachtr  of  Experimental  Philofophy  at  BE  VE  RLT. 

The  Charge  of  going  through  this  COURSE 
is  one  Guinea ,  to  be  paid  at  the  Time  of  fub- 
feribing,  or  at  the  firft  Lecture,  and  to  begin 
as  foon  as  thirty  or  more  have  fubferibed. 

N.  B.  Thofe  Perfons  whole  Bufinefs  will  not  per¬ 
mit  them  to  attend  the  Whole,  may  be  admitted 
to  any  Angle  Lecture  for  Two  Shillings . 


J]  E  Advantages  which  have  accrued  to  the  World  from  Experi« 
/  mental  Philofophy,  appear  in  the  frequent  Improvements  now  made 
in  all  thofe  things  which  fupply  the  NeceJJsties  or  ferve  the  Inter  efts 
of  Mankind.  It's  Ufes  are  fo  extenfive  that  there  is  not  a  fingle  Art  or 

Science  to  the  Advantage  of  which  it  may  not  be  applied.  - A  firicl  In - 

Jpedliotiy  therefore ,  into  the  grand  Difcoveries  founded  thereon ,  which  are 
of  fo  great  Confequence  to  Society ,  is  fujficient  to  induce  us  to  ejleem  it  as  the 
mofl  effectual  Means  fpeedily  to  improve  all  Arts  and  Sciences ,  to  difcover 
Caufes  from  their  E fells,  and  to  make  Art  and  Nature  conjpire  in  Sub - 
ferviency  to  the  Neceffities  and  Ornaments  of  Life  ;  which  may  be  better 
under  food  by  feeing  the  Experiments  performed ,  than  by  a  long  and. tedious 
Application  to  Books  only . 

The  greatef  Care  will  be  taken  ( through  this  COURSE )  to  render 
the  Experiments  as  plain  and  intelligible  as  pofjible ,  even  to  thofe  who  have 
not  applied  any  Time  or  Study  this  Way. 


^BEVERLY,  are  read  by  J.  A  R  D  E  N, 
Compleat  Courfes  of  Ledures  on  the  fever  a  l 
Branches ,  oj  Natural  and  Experimental  Philo- 
fophy,  viz. 

CHEMISTRY,  MECHANICS,  HYDROSTATICS,  HY¬ 
DRAULICS,  PNEUMATICS,  OPTICS,  ASTRONOMY, 
and  the  Ufe  of  the  GLOBES. 

The  Apparatus  with  which  the  Experimental  Part  of  thefe  Lectures 
will  be  conduced  is  exienfvey  and  elegantly  finiihed  with  the  latef  Im¬ 
provements. 

At  thefe  Ledlures,  ail  young  Gentlemen  educated  under  the  Rev. 
Mr.  Ward ,  may  attend  in  Confequence  of  Terms  already  agreed  upon 
for  that  Purpofe. 

At  the  Mathematical  and  Commercial  Schools, 

are  taught  by  Mr.  Fearnside  and  able  AfMants, 


RITING  in  ail  the  ufual  Hands  of  Or  eat -Britain. 
MATHEMATICS  in  all  Branches,  both  Speculative  and  Prac* 
tical,  viz.  Surveying  in  the  Fields  by  the  Chain ,  Plain  Table ,  Theodolite , 
Circumferentor ,  and  other  proper  Inilruments,  together  with  the  Method 
of  Mapping ,  & c. 

FRENCH,  MUSIC,  DANCING,  and  FENCING  are  alfo 
taught  by  able  Mailers. 


The  Public  may  be  allur’d  that  the  mmofl  Care  will  be  taken  by  the 
feveral  Mailers  to  qualify  Youth  for  the  Univerfity,  the  Army,  Navy, 
the  Attorney’s  Office,  or  the  Countiog-Houfe,  upon  the  moll  realonable 
Terms. 


A  /o/ 


LECTURE  the  Firft.  a*y<  f  - 

OF  the  Rife,  Progrefs,  and  Ufefulnefs  of  EXPERIMENTAL 
PHILOSOPHY 

C  Exteofion. 

Of  Matter  ;  its  <  Solidity, 

(_  Divifibility,  Sec. 

Of  Space,  a  Vacuum,  and  the  Porofity  of  Bodies, 

Attraction,  whar? 

f  Cohaefion. 

xr‘  j  ,  )  Gravitation, 

li  s  Kidds  5  viz.  of  j  Magne[if(n. 

Electricity. 

Attraction  of  Cohaefion  5  what  ? 


It’s  Univerfality  between  Particles  of  the 


j 


Fluids 

or 

Solids, 


Same 

or 

Different, 

Or  between  certain  Fluids  and  Solids. 

It’s  various  Degrees  in  different  Bodies, 

It’*  Laws  deduced  from  the  Afcent  of  Fluids  {  Be.^e”  Glafs’  Plane*. 

The  Height  of  the  Afcent  of  Fluids  in  Glafs  Tubes  in  a  reciprocal  Pro¬ 
portion  to  the  Diameters  of  the  Tubes. 

The  Hyperbolic  Curve  iiluilrated. 

f  fhewn  by  Experiments  with 
|  Lead,  Copper,  &c. 

The  Power  of  Attr&Ction  of  CohaeSon^  does  not  a£t  at  the  Point  of 

Contact  only,  but  at  fome 
L  perceptible  Diftancs. 

LECTURE  the  Second. 

OF  REPULSION.  ^  // 

Where  the  Sphere  of  Attraction  ceafes,  that  of  Repulfion  Degias, 
This  active  Principle  prov’d  by  Experiments. 

Concretion,  Diffolution,  and  other  Operations  in  Chymiltry,  explain’d 
upon  the  Principles  of  Attraction  and  Repulfion. 

f  Produc’d  ? 

How  Variety  of  Colours  may  be  <  Deft roy1 

(_  Reftor’ 

How  Stains  in  Silk  may  be  taken  out,  and  their  proper  Colours  reftor’d. 
Why  fome  Bodies  are  fluid,  and  others  folid. 

S&rprifing  Experiments  with  Glafs  Bubbles. 

LECTURE  the  Third. 

ON  ELECTRICITY. 

The  Term  explain’d. 

Not  a  new  Difcovery,  but  known  to  the  Antients. 

Bodies  eleCtric Se,  and  non  electric,  VVhat  ? 

Electrical  Attraction  and  Repulfion  fhewn. 

Their  Laws  of  ACtion  ;  What? 

Not  in  Proportion  to  the  Surfaces,  or  to  the  Quantity  of  Matter  in 
Bodies,  but  to  their  Figures. 

Conductors  of  EleCtricity,  What  ? 

Of  the  Nature  of  the  EleCtric  Spark. 


vcpUiilUU 

ic’d?  1 
ay’d  ?  > 

*’d  ?  3 


/ 


\y- 


(  4  ) 

How  and  whence  produc’d  the  Earth  by  Machines. 

Z25SSS3SS and  feS^^ricKi£e' 

»leriand  Lightning  accounted  for. 

The  Pff.A°d  ?f1Cal^la‘ln8  their  Bidance  from  us. 

Particularly  ^  *  *““* 

1  ^efptd  «oUPbeneihpLvdman  **  “  “*  CUre  °f  femaI  Difo'd‘". 

The  MufTchenbroek  Shock. 

lecture  the  Fourth  j  / 

APerfon  Eletfrified.  *  ^7'  " 

Scfferal  Bodies,  fuch  as,  ' 

Gii  of  Turpentine,  Ti 

Spirits  of  Wine,  (  c  , 

Inflammable  Air,  ^  et  on  **jre  the  Ele&ric  Spark, 
or  Gunpowder,  ) 

WGo1dlus'db.r0ek  ShOCk,U'therCOn(idered  “d  «P>*i»’<L 
Eire  in  all  Bodies. 

F  ObfcurrLand  °‘her  B°dieS  producin£  Fire  by  *"&<>■>  in  the  Camera 
1  htW  hole  experimentally  illuflrated  by  new  invented  portabieMachines. 

L  E  C  T  U  R  E  the  Fifth  y?  £  /r 
ATThVtTI°N  ^Gravitation,  Eat  i  '  ' 

£ L,Te  ProP°rtlon  of  it’s  Decreafe.  What  >  / 

Of  Motion,  Its  various  Kinds  and  Affe&ions. 


// 


770  UJi-4 
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i„  r.\yn  \v  Xrn^'y  *?kx?'i  f0‘ 
lo  Z  Aiv»*r  c/  4%' 


i tiv^o  dliU  /II 

Xii’wtoman  Laws  of  Motion,  What  ? 

Momentum,  What?  How  dimmed  ? 
t  Motion.  ] 

1  he  C?nters  °K  Magnitude,  t  defin'd. 

rpv  n'  '  -t  gravity,  3  §*'/./» /*  -o>.  t  Atv»*  >*y»Pe 

^  Of  Mon;"„0L^drMa^ituTe.fOUnd  ?  “d  «he  Center, 

A  heavy  Body  prevented  from  falling  by  addinn  a  heavier 

Why  ,  owersand  other  Building,  much  inclm'f.doo  al 

,  feemtng  Afcent  of  the  double  Cone,  and  Cylinder  exo lin’d 
VVliy  fome  heavy  Bodies  „  u  explain  d. 

^  upon  an  inclined  Plane  ’  *  ’  Md  °‘herS  Ml>  when  P!ac’d 

The  General  Principle,  of  Mechanics - Applied.  x,..  A>., 

'  [Lever,  j  Simple. 

J  C  '-ompountL  JxjsW*- 

{  Bailance,  1 

1  Cf  the  Several  Mechanical  Power,,  viz.  the<  Pul,ies>  {  Combin’d  $£$« 

,  |  Inclin’d  Plane.  -f  ' 

Screw.,  ’ 

Wedge.  4^ 

.Wheel  and  Axle. 


f 


LECTURE  the  Sixth.  , 

I  experiments  relating  to  Friftion.^  ’*  'T/' 

jU,  The  Abfurdity  of  the  common  Method  of  loading  Wheel  Carri¬ 
ages,  demonftrated  by  Experiments,  and  a  better  pointed  out. 

The  Advantages,  and  Difad  vantages,  attending  the  Ufe  of  Broad-  *  j  , 
Wheel’d  Carriages,  demonftrated  by  Experiments.  7  ■ 

How  unequal  Powers  may  aft  in  Proportion  to  their  Strength. 

LECTURE  the  Seventh.  L//..  A /tt 

!/ 

OF  the  Magnet : - It’s  Properties,  by  whom,  and  when  firft  ap¬ 

plied  to  the  Purpofes  of  Navigation. 

Of  the  Mariner’s  Needle: - It’s  Ufe  in  Navigation. 

Magnetic  Attraction  and  Repulfion  fhewn. 

f  how  communicated  to  Iron. 

The  Power  of  the  Magnet,  <  how  deftroy’d. 

(  aCts  through  the  denfelt  Bodies. 

f  what  ? 

Its  Polarity  ;  <  how  given  ? 

I  how  chang’d? 

Magnets  artificial,  how  made  ? 

The  Courfe  of  the  Magnetic  Effluvia  illuftrated  by  feveral  curious  Ex 
perimenu.  Hence. 

How  the  Virtues  of  Magnets  may  be  prefervd.  ^  ^  ^ 

Compound  Artificial  Magnets  to  lift  great  Weights,  how  made  ? 

LECTURE  the  Eighth. 

HE  Globes  defcrib’d,  and  their  Ufe  taught.  y 

Central  Forces  explain’d,  and  illuftrated  by  various  Experiments. 

LECTURE  the  Ninth. 


*<?/? 


T 

O 


Of  the  Sun  : — His 


F  ASTRONOMY  in  general. 

{Situation, 

Magnitude, 

Revolution  round  his  own  Axis, 
Spots, 
f  Order. 

Magnitude. 

from  the  Sun. 


Of  the  Planets  j  their 


Diftance,  jj 


) 


from  each  other. 

Orbits,  and  how  retain’d  in  them. 

Periodical  Times. 

Satellites. 

Of  the  Earth  in  particular;  |  j*,® Revolution  J  round  the  Sun* 

The  apparent  Motion  of  the  Sun  1  t  uPon  it  s  own  Axis. 

The  Difference  of  Seafons,  v  to  what  owing  ? 

The  Inequality  of  Days  and  Nights,  y 

Of  the  Moon,  her  Revolutions,  different  Appearances,  &c. 

Of  Eclipfes,  particularly  of  the  Sun  and  Moon. 

.LECTURE  the  Tenth 

ON  HYDROSTATICS,  and  their  Ufe. 

Fluidity,  to  what  owing  ? 

That  Fluids 


jj  gravitate  in  proprio  Loco. 
(  prefs  in  all  Directions. 


Fluids  confider’d'as  divided,  | 


by  imaginary  Surfaces, 

into  perpendicular  Columns. 


I 


lick- 


(  6  ) 

Thai  C  heavier  }  than  Water  f  ?J*ac^e  toAvim  in  1  Water 

Bodies  \  lighter  C  orQuickfilver  1  De  dupPrefs  d  &  kePl  >  °*Q"' 

*■  6  C  down  by  )  filver. 

Water  incompreflible,  prov’d  by  the  Florentine  Experiment. 

That  the  Preflare  of  a  Fluid  upon  the  Bafe  of  a  .Veflel,  will  always 
be  in  Proportion  to  that  Bafe,  and  the  perpendicular  Height  of  the 
Fluid,  whatever  be  the  Quantity  of  Fluid,  or  Figure  of  the  contain¬ 
ing  Veffel.  Hence. 

The  Hydrofiatic  Paradox  prov’d,  was.  That  a  Pint  of  Water  may 
counterbalance  feveral  Thoufand  Gallons. 

LECTURE  the  Eleventh. 

THAT  Bodies  heavier  than  Water  when  weigh’d  in  it,  lofe  as  much 
of  their  own  Weight,  as  is  equal  to  the  Weight  of  a  Quantity  of 
Water  of  their  own  Bulk. 

That  Bodies  lighter  than  Water  will  fo  fvvim  in  it,  that  a  Quantity  of 
Water  equal  to  the  Part  immers’d,  will  be  equal  in  Weight  to  the 
whole  Body. 

Specific  Gravity  of  Bodies ;  what  ?  ,  y 

How  determin’d  ?  >/  9T%  > 

Of  the  Hydroftatic  Ballanc *'”*'■*  J' 
It’s  Ufe,  particularly  in  difeovering  the  Alloy  of  Metals,  and  confe- 
quently  the  Goodnefs  of  Money. 

Specific  Gravity  of  Timber ;  how  found  ? 

Of  Hydrometers.  Their  Ufe  in  determining  the  Denfity  of  Fluids,  and 
hence  in  difeovering  the  Strength  of  Spirituous  Liquors. 

Fawkes's  Figures  flievvn,  and  the  Principle  on  which  they  a&,  explain’d.  , 

LECTURE  the  Twelfth.  ,/,,/iv' 

OF  the  AIR  in  general. 

t  A  Body. 

That  the  Air  is  <  capable  of  railing  and  fupporting  great  Weights. 

£  Elaftic. 

Of  the  Atmofphere,  and  the  Afcent  of  Vapours. 

(  how  produc’d  ? 
apours,  j^ow  fupported  ? 

Mids,  Rain,  Hail,  Snow,  and  the  Halo  explain’d. 

That  the  Denfity  and  Spring,  or  Elallicity  of  the  Air,  is  always  in  Pro¬ 
portion  to  the  compreffing  Force.  Hence. 

That  its  Denfity  and  Preffure  decreafe  in  Proportion  to  its  Diftance 
from  the  Surface  of  the  Earth. 

The  Smoke,  or  more  properly,  the  Air- Jack,  explain’d  by  a  Model. 

Clouds  atdifferentHeights,  fo  me  times  move  in  oppofiteDire&ions ;  why! 

C  Weight,  -  -j 

Air,  its  <  Specific  Gravity,  >  prov’d. 

£  Preffure,  j 

The  Afcent  of  Fluids  in  Capillary  Tubes,  the  fame  ii*  Vacuo,  as  in  the 
open  Air.  ) 

LECTURE  the  Thirteenth.  /}„/;?? ' 

~  Marble  Plains  dropping  afunder  in  Vacuo.  / 

The  weight  B*?dders- 

i  c  Glafs  Bubbles. 

of  the  Air  dirH  <  Breaking  Glafs  Vials  internally  and  externally, 
prov’d  by  7  1  of  Water  and  Quickfilver. 

^  *  f  The  famous  Experiment  with  the  Brafs  Hemi* 

t  inheres. 


/> 


7 


(  7  ) 

The  Air’s  PrefTure  upon  our  Bodies  calculated. 

Sudtion,  no  occult  Quality.  How  explain’d  ?  Owing  (o  an  Inequality 
of  PrefTure 

Hiero' s  Fountain  explain’d  by  a  Model.  i  * 

LECTURE  the  Fourteenth,  u  • 

SOME  remarkable  EfFe&s  and  Ufesof  the  Spring  and  PrefTure  of  the 
Air  upon  Animal  and  other  Bodies. 

Refpirarion  how  perform’d  ?  This  Illuftrated. 

The  Effects  of  rarified  Air  upon  the  Life  of  Animals  and  upon  Flame. 

...  (  vitiated,  ?  Hence  the  Nature  and  Cure  of  Damps  in 

A,r  how  1  purified,  <  Mines. 

The  Effedls  of  vitiated  Air  upon  the  Life  of  Animals  and  upon  Flame. 

Air  how  medicated  and  infpir’d  ? 

A  new-invented  Machine  for  this  Purpofe. 

Its  Ufe  in  curing  and  preventing  many  Diforders, 

Flame  deftroys  the  vivifying  Spirit  of  the  Air. 

The  Ufe  of  Air  in  |  Egg^*  \ 

The  true  Reafon  why  drown’d  Bodies  float,  afljgn’d  and  prov\i  by 
Experiment. 

A  Method  of  difeovering  whether  Infants  were  born  dead  or  alive. 

Method  of  Cupping,  (hewn  and  explain’d. 

LECTURE  the  Fifteenth. 

ON  BAROMETERS. 

The  Afcent  of  the  Mercury  in  them.  To  what  owing  ? 

The  PrefTure  of  the  Air  upon  the  ftagnant  Mercury. 

This  prov’d  by  various  Experiments;  particularly  that  of  Monk 
dzout. 

The  Mercury  fupported  equally  high  by  the  bare  Spring  of  a  little  in¬ 
cluded  Air. 

Beft  Method  of  conftruttingl 
Ri^jes  for  knowing  good  >  Barometers. 

The  Ufe  of  3  ' 

“/Mountains,  1  h  meafur.d  b  ,he  Earomefer  f 
Depths  of  Mines,  j 

Of  Pumps  — The  Several  Sorts  and  Conftru&ion  of  ’em  illuftrated  by 
Glafs  Models,  and  the  Principles,  upon  which  they  a£t,  explain’d. 
Su&ion  (commonly  fo  called)  further  illuftrated. 

Of  Syphons ;  Tantalus’s  Cup.  Hence,  fome  ftrange  Appearances  in 
Nature  accounted  for. 

L-E  C  T  U  R  E  the  Sixteenth. 

T’  H  E  Arc  of  Diving  illuftrated  by  a  Model  of  the  Diving, Bell, 
with  Dr.  Halley’’ s  Improvements. 

The  Magazine  Wind  Gun  fhewn,  and  its  Structure  explain’d. 

Thermometers  and  $  nf°US  Conilruaion. 

Hygrometers  their  3  T  e* 

b  l  Inaccuracies. 

Expanfion  of  Metalls  by  Heat  prov’d,  and  render’d  fcnflble  to  the 
i  30,000th  Part  of  an  Inch. 

All  Bodies  fall  equally  fall  in  Vacuo. 


(  B  ) 

LECTURE  the  Seventeenth,  \S 

f  Whence? 

OUND,  <  How  propagated  ? 

^  j  £  Cannot  be  produc’d  in  Vacuo. 

Perfons  born  deaf,  how  made  to  hear  ? 

No  Explofion  from  Gunpowder  fir’d  in  Vacuo. 

T?vnlrt(iAr»  nf  Fir#».Arms  :  whence? 


zr 


Explofion  of  Fire-Arms ;  whence 
Vegetation,  1 

Growth  of  Plants,  >  illuftrated  by  Experiments, 
Maturation  of  Fruits,  ) 


Quantity  of  Air  in 


Water 
Raw 
Malt 
Fruits 


Flefli,  f 
Liquor,  ( 

3 


fhewn. 


Air  Pomp ;  its  |  Mannefef  working,  \  exPk,Vd’ 

Projectiles,  and  the  Art  of  Gunnery,  illuftrated  by  Experiments.  j 

LECTURE  the  Eighteenth,  tffnf  if 

Of  Materiality,  1  /  / 

\  Fluidity,  £  prov’d. 

F  Light;  its  <  Velocity,  } 

)  Refleftion,  >  wh  f  Tfc  .  t  -ws  ?  explain’d,  and 
^  Refraction,  J  *  >  experimental- 

>  1  S  ly  illultrated. 

jx,  V 


plane. 

The  Effects  produc’d  by  4  convex,  £  Mirrours  explain’d, 

M  concave, j 

‘  Their  Number,  )  explain.d 


f  i 

The  Eye  differed ;  its  |  Humours,  } 


The  Retina  ;  What  ? 

The  Seat  of  Vifion  ;  Where?  J'.  yivs 

Defeats  of  Sight,  how  affifted  by  Glafles ? 

L  E  C  T  “ 


Ufe, 


Tr j  17  TTfiToAe  LTOUDie-COnVCJ 

J Plano-Concave 
due  d  by  Lenfes  S  DoubIe.Concal 


U  R  E  the  Nineteenth.  fit 

f  Plano-Convex,  T 

|  Double-Convex, 


i 


)»  explain’d. 


j 


j  Double -Concave, 

L  Menifcus,  or  Concavo  Convex 

Of  Microfcopes,  |  Compound,  ^  Their  various  ^  explain’* 

Of  Telefcopes,  [  gg* }  Their  {  sjakare,  }  e*Pkin’d’ 

LECTURE  the  Twentieth,  0^/./^ 

TH  E  firft  convenient  Day  the  Sun  fhines  clear,  will  be  fh$vn  ' 
various  Experiments, 
f  Solar  Microfcope, 

With  the  Prifm, 

Camera  Obfcura. 

F  I  N  J 


/  p 


i 
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